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Burlington, ND Interior Drainage

 Background

 Mouse (Souris) River Basin

 2011 Flood – Mouse River

 Mouse River Enhanced Flood Protection Project

 Preliminary FIRMs

 City of Burlington

 Preliminary Engineering Report (PER)

 Existing Interior Drainage

 Interior Drainage 

 PER, 60%, 90% Design

 Cost Analysis

 Additional Factors



Mouse (Souris) River Watershed
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River Basin

Rafferty Dam

Boundary Dam
Lake Darling Dam

Alameda Dam



Recap – January to April 2011
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Previous Record – 9,350 cfs

Project Design Capacity – 5,000 cfs

• Jan 2011 - Lake Darling Releases 200 -450 cfs

• 6 Feb 2011 – Lake Darling Releases 600 cfs

• 25 Feb 2011 – Lake Darling Releases 1,100 cfs

• 1 April 2011 – Locals Implement Plans for Protection Against 7,000 cfs

• 12 April 2011 – USACE Announces Target Flow of 5,000 cfs at Minot

• 26 April 2011 – Flow Above Minot Reaches 5,440 cfs



Recap – May to June 2011
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Previous Record – 9,350 cfs

Project Design Capacity – 5,000 cfs

• 2 May 2011 – Rafferty Reservoir Within 2 Feet of Spillway; 
Boundary Reservoir Within 0.2 Feet of Spillway

• 11 May 2011 – 8,500 cfs Out of Saskatchewan 

• 17 May 2011 – Lake Darling Releases 4,800 cfs

• 25 May 2011 – Locals Implement Plans for Protection 
Against 9,000 cfs

• 1 June 2011 – Significant Rainfall Causes Des Lacs River to 
Rise 7 Feet

• 1 June 2011 – 10,000 Minot Residents Evacuated



Recap – June to August 2011
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Previous Record – 9,350 cfs

Project Design Capacity – 5,000 cfs

• 6 June 2011 – Minot 
Evacuation Order Lifted

• 6 June 2011 – Lake Darling 
Releases 7,500 cfs

• 17 June 2011 – 7 Inches of Rain 
Above Rafferty Reservoir Near 
Weyburn

• 22 June 2011 – Mandatory 
Evacuations Ordered 

• 24 June 2011 – Lake Darling 
Releases 26,000 cfs

• 25 June 2011 – River Crests in 
Minot at 27,400 cfs



2011 Mouse River Flood
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Introduction to the MREFPP

 Mouse River Enhanced Flood Protection Project

 SWC & Souris River Joint Board

 Urban and Rural Solutions

 Urban Features

 Rural StARR Program, Bridges/Roads, Trapped Water

 $1 Billion



2011 Mouse River Flood - Burlington
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Burlington Interior Drainage

 Preliminary Engineering Report / 30% Design

 60% Design – 2 Pump Station, Gravity System

 Pros and Cons

 Spring 2017 Operations – Lessons Learned

 90% Design – 1 Pump Station, Force Main Only

 Concerns Being Addressed in Final Design



PER Solution for Burlington Levees

River Flood Protection

 Protect to 27,000 cfs (44 CFR 65.10 

almost an afterthought)

 Offset levee

 Floodwall and levee along Des Lacs 

River

 Bridge replacement for conveyance

Interior Drainage

 Two gate wells and pump stations

 Existing cutoff meanders for storage





60% Design Considerations

 Gravity discharge during low river 

stage

 MREFPP minimum design standards 

(duplex pump station with 

minimum of 3000 gpm each pump)

 Bark Park combined pump station 

and gate well in levee

 Redundancy



60% Design Considerations

 Stand alone gate well design

 Stand alone pump stations

 Cost: $500,000 each gate well

$650,000 each pump station

 Complicated operation / 

redundancy

 Coincident peak usage            

(14% of the time)



Spring 2017 Operations

 Large snow pack

 Gate left open

 Interior flooding from the river

 Pump in storage



Is there an alternative?

 Single, centrally located 

pump station

 Force main, no gravity outlet

 No levee penetrations

 Deeper pump station sump, 

better storm sewer grades

 Utilize available storage



Alternative Cost Analysis

 Lower construction cost

($2,970,000 vs $2,310,000)

 Higher O & M cost 

($18,000/year vs $20,000)

 Savings over 60-years ($450,000)

 But value engineering is not just 

about money



Additional Benefits

 No levee penetrations

 Continuous / consistent operation 

(needed every time it rains)

 May be more reliable

City staff knows how it works

 Better access to pump station 

 Available electrical power



Concerns Being Addressed in Final Design

Groundwater Retention due to Slurry Cutoff Wall



Concerns Being Addressed

in Final Design

 Winter operations 

 Icing concerns



Concerns Being Addressed

in Final Design

 Winter operations 

 Icing concerns

 Throttle down pump

 Change operation

 48-days of storage



Concerns Being Addressed

in Final Design

 Winter operations 

 Icing concerns

 Throttle down pump

 Change operation
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Questions?

 Preliminary Engineering Report / 30% Design

 60% Design – 2 Pump Station, Gravity System

 Spring 2017 Operations – Lessons Learned

 90% Design – 1 Pump Station, Force Main Only

 Concerns Being Addressed in Final Design


